Chromosomal radiosensitivity in young cancer patients: possible evidence of genetic predisposition.
To investigate the G2 chromosomal radiosensitivity of patients with cancers diagnosed when the patients are less than 20 years of age. Earlier studies demonstrated an enhanced sensitivity in substantial proportions of patients with breast or colorectal cancer, and in early onset head and neck cancer cases. Heritability of chromosomal radiosensitivity in families of breast cancer patients was also demonstrated. It is suggested that elevated sensitivity in this assay could be a marker of genetic predisposition to cancer, mediated through inherited genetic determinants of low penetrance. Stimulated lymphocytes were exposed to 0.5 Gy X-rays in the G2-phase of the cell cycle and chromatid aberrations were scored in metaphase cells. The assay was performed on 32 patients with early onset cancers (aged 0.5-19 years) of various types and their sensitivity was compared with that of 41 young normal controls (0.25-19 years) and 32 adult normals (20-60 years). The proportion of cases showing enhanced sensitivity in the three groups was 44, 15 and 10%, respectively. The difference between the young patients and normals was highly significant (p = 0.004). The results suggest the possibility that a substantial proportion of early onset cancers are associated with the inheritance of predisposing genes of low penetrance. However, support for this hypothesis requires that the heritability of chromosomal radiosensitivity be demonstrated in family members. In addition, a larger study is now required to investigate the chromosomal radiosensitivity of specific early onset cancers.